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FOREWORD

This report was prepared by members of the Physical Sciences Laboratory
of Lockheed Missiles and Space Company, Palo Alto, California, under Contract
AF29(601)-6320. 'he work was performed under Program Element 7.60.06.01.D,
Project 5710, Subtask 07.003, and was funded by the Defense Atomic Support
Agency DASA). This effort was carried out at the Palo Alto Research Labora-
tories during the period from 1 April 1964 to 30 July 1965. The report was
submitted on 20 September 1965 by the AFWL Project Officer, Lt Fred J. Reule
(WLRTH).

Volume I of this report presents a discussion of absorption processes and
an equilibrium code. Volume II is the compilation of the absorption coefficients
of heated air.

A list of major contributors to this effort follows:

B. H. Armstrong -Organized and served as consultant on the atomic
photoionization calculations and co-authored the report.

D. R. Churchill Coordinated the various contributions, compiled the
tables, calculated the molecular contributions, and
co-authored the report.

D. J. Colvin Programmed portions of the computer code Multilet
and obtained the occupation numbers for the multiplet
components of the energy levels of atomic nitrogen
and oxygen.

S. A. Hagstrom - Served as consultant on molecular radiative processes.

R. R Johnston -Developed the PIC code which computes the photo-
ionization absorption in atomic nitrogen and oxygen.
Developed or adapted the requisite theory.

H. R. McChesney - Carried out the extensive species concentration
calculations and obtained the molecular Boltzmann
fractions. This work was based in part on that of
F. R. Gilmore at Rand (see text).

K G. Mueller - Provided the absorption coefficients for NO Z , 0-
photodetachment, and free-free processes. (Z. Taulbee
carried out the necessary machine computations.)
Authored the sections on those contributions.

R. W. Nicholls -Provided the molecular band intensities and served as
consultant.

0. R. Platas -Carried out the extensive photoionization calculations
with the aid of the PIC program.
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ABSTRACT

An extensive tabulation of absorption coefficients of heated air has b'een

carried out with the aid of several large digital computer programs. These

tables supersede the previous ones computed at Lockheed by Meyerott,

Sokoloff, and Nicholls in 1959. Tables are presented for, temperatures at

every 1000 0 K between 1000 0 K and 24, 0000 K and for eight densities between

ten times normal atmospheric to 10 - 6 times normal. Absorption coefficients

are individually listed for each of 14 contributing absorbers. The photon

energy range is 0.6-10.7 eV with a partition interval of 0. 1 eV.
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TABLES OF ABSORPTION COEFFICIENTS

OF HEATED AIR

The absorption coefficients listed have been averaged over energy intervals of

0. 1eV, with these intervals centered at the corresponding listed energy. Tables

are grouped according to temperature and these groups are arranged sequentially

with increasing temperature. There are 24 such groups, one for each tempera-

ture from 1,0000 to 24,0000K at 1,0000 intervals. Within each temperature

block are eight tables of two pages each with a table for each density; densities

are taken at integral powers of ten times normal atmospheric to 10 . 6 times

normal. The photon-energy range covered in each table is 10. 70.6 eV.

The difference in headings on the two pages of each table is a result of the

large number of absorbers included in the co' ulation.
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